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OPTO -ELECTRICAL CROSS CONNECT DEVICE OF HIGH DENSITY 


CLAIM OF PRIORITY 

This application makes reference to and claims all 
benefits accruing under 35 U.S.C. Section 119 from an 
application entitled "OPTO -ELECTRICAL CROSS CONNECT DEVICE OF 
HIGH DENSITY," filed in the Korean Industrial Property Office 
on August 5, 2000, and assigned Serial No . 2000-45478 . 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to optical communication 
systems, and, in particular, to an optical cross-connect 
system. 

2 . Description of the Related Art 

In an optical communication system, an optical cross- 
connect device is typically provided at an intermediate node 
connecting the upper node, such as a central base station, 
and the lower node, such as a subscriber. The optical cross- 
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connect devices can be used in a wide variety of physical 
circuit topologies to improve the performance of existing 
networks or to create a new network. In particular, the 
optical cross-connect device can be used to transmit and 
5 allocate channel signals, optimize traffic flows, and control 
the congestion and growth of an optical network. 

FIG. 1 is a schematic diagram illustrating a 
conventional opto-electrical cross-connect device. As shown 
in FIG. 1, the conventional cross-connect device includes an 

10 NxN electric cross-connect switch 120 at its center portion 
for rearranging the routing for the NxN optical signals, a 
switch board 110 with a plurality of 2N radio frequency 
connectors 13 0 along its four side ends, and 2N optical 
transceivers 140 connected to the respective radio frequency 

15 connectors 130 of the switch board 110 via the 2N signal 
cables 150. In the event that the value, "N", representing 
the number of subsystems increases, the corresponding number 
of the signal cables also increases. Thus, it becomes 
cumbersome to perform the interconnections of the 2N signal 

20 cables 150 to the growing number of systems and subsystems. 
In addition, the size of the switch board 110 increases to 
accommodate more of the 2N radio frequency connectors 13 0 at 
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its side ends. 

Therefore, there is a need for a novel packaging system 
that minimizes the size of the overall layout and maximizes 
the workable volume of the package. 
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SUMMARY OF THE INVENTION 


The present invention is directed to an optical cross- 

|~ connect device, which can improve spatial efficiency without 
*B 

iy 10 requiring the interconnection of signal cables. 

jsb According to an aspect of the invention, there is an 

in 

»? optical cross -connect device that can improve the integration 
O of the optical transceivers coupled thereto. 

m 

\f To achieve the above objects, there is provided an opto- 

!"?15 electrical cross connect device of high density, including: a 
shelf with a plurality of guide rails at its inner portions; 
a switch motherboard disposed on the rear surface of the 
shelf; an electric crosspoint switch positioned on the front 
surface of the switch motherboard; a plurality of switch 
20 connectors positioned on the front surface of the switch 
motherboard; an optical transceiver board mounted in the 
guide rail of the shelf; and a transceiver connector disposed 
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at the rear end of the optical transceiver board, for 
connecting to the switch connector of the switch motherboard. 

The foregoing and other features and advantages of the 
invention will be apparent from the following, more detailed 
5 description of preferred embodiments as illustrated in the 
accompanying drawings in which reference characters refer to 
the same parts throughout the various views. The drawings are 
not necessarily to scale; the emphasis instead is placed upon 

^3 

*p illustrating the principles of the invention. 
*S 

|y 10 

i i 
|« 

U BRIEF DESCRIPTION OF THE DRAWINGS 

m 

$3 FIG. 1 is a schematic diagram illustrating a 

m 

If. conventional opto-electrical cross connect device; 

n 

j£fis FIG. 2 is a perspective diagram illustrating an opto- 

electrical cross connect device in accordance with a 
preferred embodiment of the present invention; 

FIG. 3 is a schematic side diagram illustrating a switch 
motherboard and an optical transceiver board of the opto- 
20 electrical cross connect device in accordance with the 
preferred embodiment of the present invention; and, 

FIG. 4 is a schematic front diagram illustrating the 
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switch motherboard of the opto-electrical cross connect 
device in accordance with the preferred embodiment of the 
present invention . 


5 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 


An opto-electrical cross connect device of high density 
in accordance with the preferred embodiment of the present 
invention will now be described in detail with reference to 

*u 

:f a 10 the accompanying drawings. It is understood that the present 
I* invention is not limited to this preferred embodiment; 

m 

>f various changes and modifications can be made by one skilled 
^3 in the art within the spirit and the scope of the present 

lr=f 

"r. invention. 

IU 

:** 15 Referring to FIGS. 2 to 4, major components of the opto- 

electrical cross-connect device 200 in accordance with the 
preferred embodiment of the present invention include a shelf 
210, a switch motherboard 220, and an optical transceiver 
board 250. The inventive optical cross-connect system 200 of 
20 virtual transparency may be configured to support input bit- 
rates within a few milliseconds. In particular, the shelf 
210, where components of the opto-electrical cross connect 
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device 200 are mounted, includes an array of guide rails 212 
in parallel at the upper and lower levels. The function of 
the guide rails 212 is to guide the respective optical 
transceiver boards 250 to be vertically mounted on the shelf 
5 210, as well as to maintain a predetermined interval distance 
between the optical transceiver boards 250. 

Referring to FIG. 3, the switch motherboard 22 0 is 
disposed at the rear surface of the shelf 210. Referring to 

13 

"~ FIG. 4, an electric crosspoint switch 230 is positioned at 

=y 

*9 

ill 10 the outer center portion of the switch motherboard 220. The 

U optical transceiver board 150 converts an incoming optical 

«? signal into the corresponding electrical signal, and the 

^ electrical crosspoint switch 230 transmits the electrical 

IB 

'rj signal to another adjacent optical transceiver board 250. It 
!T 15 will be appreciated by those skilled in this art that the 
crosspoint switch 230 may be any type of circuitry suitable 
for forming electrical data paths between selected electrical 
inputs and selected electrical outputs. A plurality of switch 
connectors 240 in an array of arrangements are positioned at 
20 four corners of the electric crosspoint switch 230. 
Although a limited number of switch connectors 240 are shown 
in FIG. 4 for illustrative purposes, it is to be understood 
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that the inventive system 200 can support a much larger 
number of switch connectors 240. Thus, the number of switch 
connectors 240 in the drawing should not impose limitations 
on the scope of the invention. The electric crosspoint 

5 switch 230 and the switch connectors 240 are connected 
through an impedance signal line 222, that is formed on the 
switch motherboard 220 in a pattern shape. The impedance 

signal line 22 may be detachably coupled to any one of the 

*3 ... 
*P switch connectors 240. Both the electric crosspoint switch 

ifjlO 230 and the switch connectors 240 are provided on the surface 

fsfe 

of the switch motherboard 22 0, as shown in FIG. 4, to improve 

IB 

c P the connectivity integration thereof (hereinafter, for 

^ simplicity, the surface of the switch motherboard 220 where 

IS 

the electric crosspoint switch 230 and the switch connectors 

□ 

\ A 15 240 are formed will be defined as the "front surface," and 
the opposite surface will be defined as the "rear surface"). 

Referring back to FIG. 3, each optical transceiver board 
250 is slidably mounted along the guide rail 212 of the shelf 
210. A transceiver connector 260 connecting to the switch 
20 connector 240 of the switch motherboard 220 is provided at 
the rear end of the optical transceiver board 250, which is 
coupled to other optical platform transport systems. That is, 
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the optical transceiver board 250, according to the 
embodiment of the present invention, is not connected to the 
switch motherboard 220 through a special signal cable as in 
the prior art system. Instead, it is directly connected to 
5 the switch connector 240 of the switch motherboard 22 0 using 
the transceiver connector 260. The signal outputted from the 
transceiver connector 260 of the optical transceiver board 
250 is transmitted to the switch motherboard 220 through the 
switch connector 240, then forwarded to the electric 

10 crosspoint switch 230 via the impedance signal line 222. 

As discussed above, in accordance with the present 
invention, the switch motherboard 220 and the optical 
transceiver board 250 are connected through the transceiver 
connector 260, instead of using a signal cable as in the 

15 prior art system. In addition, the electric crosspoint switch 
230 and the switch connectors 240 are positioned on the same 
front surface of the switch motherboard 250 that is located 
at the rear surface of the shelf 210, thus improving easier 
integration of the optical transceiver board 250. 

20 


